The effects of changes in inspired oxygen concentration on the experimental production of pulmonary edema in the dog with chronic left ventricular overload.
A twofold increase in left ventricular output was achieved by suturing a Telfon graft between the aorta and left atrium in dogs. Three weeks after surgery the animals were anesthetized and found to have left ventricular end-diastolic pressures averaging 36 mmHg with markedly elevated right ventricular systolic pressures (RVSP). Oxygen breathing resulted in a decrease in left ventricular pressures, RVSP, and arterial pressure in those animals which survived hypoxia. Fifty percent of the shunted dogs subsequently developed fatal pulmonary edema when allowed to breathe 10% oxygen in nitrogen. These animals showed no change in left ventricular function or pulmonary artery pressure (RVSP) in response to pure oxygen administration. It is suggested that there is a gradation of hemodynamic response to pure oxygen depending on the severity of left ventricular overload. In the severest case the 'fixing' of pulmonary hypertension may be due to neurohumoral mechanisms. The subsequent development of pulmonary edema in these animals with hypoxia either involves a change in permeability or a redistribution of hydrostatic pressure within the pulmonary vasculature.